Sites of epidermal growth factor synthesis and action in the pituitary: paracrine and autocrine interactions.
1. Epidermal growth factor (EGF) is produced by growth hormone (GH) cells and gonadotropes in normal pituitary cell populations. The studies were initiated to determine whether EGF is a paracrine or autocrine regulator of gonadotrope function. 2. The first group of studies tested for the presence of EGF receptors in gonadotropes from cycling female rats by immunolabelling. Expression varied with the stage of the cycle. At the highest point (metoestrus), only a few EGF target cells are gonadotropes, identified by their content of luteinizing hormone (LH)-beta mRNA. Expression by gonadotropes then increased to reach a peak of 50% of cells during pro-oestrus. 3. Studies investigating the regulation of expression of EGF receptor (R) showed that all culture conditions (in media with or without serum) and EGF itself both stimulated expression of the receptor by gonadotropes in populations from oestrus or metoestrus rats. Gonadotropin-releasing hormone (GnRH) also stimulated EGFR expression in follicle-stimulating hormone (FSH) gonadotropes from oestrus animals. Additional tests of expression of immediate early genes (c-fos) showed that, after 15 min, EGF stimulated expression in cells with FSH antigens. 4. Epidermal growth factor also stimulated gonadotrope proliferation, as detected by the MTT cell growth/cell death assays and bromodeoxyuridine uptake by gonadotropes during the S phase (DNA synthesis) of the cell cycle. 5. Epidermal growth factor and GnRH both stimulated a significant increase in the percentage of mitotic gonadotropes. Epidermal growth factor may be an autocrine or a paracrine growth factor to maintain and develop the gonadotrope population and EGF may also be involved in early differentiation events that prepare cells to support the LH surge.